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Introduction
Over the past 20 years or so, the South African economy has undergone significant structural change (see for example Black and Gerwel 2014; Kaplan 2015) . Structural change can be examined in various ways. Often, such analysis focusses on time series of selected macroeconomic variables or the changing shares of industries in value added or trade. A more comprehensive approach could involve decomposition analysis such as Edwards (2001a Edwards ( , 2001b or Davies and van Seventer (2004) . While the latter is of a macroeconomic nature, the former tries to capture the structure of the South African economy by means of Input-Output Tables  (IOTs) for selected years deflated by domestics and import prices.
Following the introduction of the 1993 SNA, Statistics South Africa has replaced IOTs with Supply Tables (STs) , Use Tables (UTs) , and Social Accounting Matrices (SAMs). In order to build on the earlier work to examine structural change in the South African economy, this paper describes the construction of a series of Social Accounting Matrices (SAMs) for the period 1993-2013 in current and constant prices. The time series of SAMs can also be used to support backcasting/calibration of Computable General Equilibrium (CGE) models.
1
SAMs are usually presented in current prices but for our purposes, they have to be deflated and presented in constant prices. The following series have been constructed: A key feature of the mini SAMs is that they are all in exactly the same format across years, as well as in terms of current and constant prices. In order to keep the dataset manageable while offering some level of detail that is meaningful for policy purposes, we adopt the following disaggregation of 15 activities and commodities in Table 1 . Source: Author's labels derived from aggregation of various Stats SA SAMs.
1 The structural change analysis and back-casting/calibration of CGEs is described elsewhere as part of the UNU-WIDER Project 'Regional Growth and Development in Southern Africa' in Davies et al. (2016, forthcoming) .
The SAMs identify one labour type and one type of household. The following accounts, additional to the activities/commodities in Table 1 are identified in Table 2 . 
Current price mini SAMs with 15 activities and 15 commodities: 1993-2014
We distinguish the following two periods when constructing current price mini SAMs: 2006 SAMs: -13 and 1993 SAMs: -2005 .
Period: 2006-13
For the period 2006-13, we use large scale Supply Tables (STs) and Use Tables (UTs) from Stats SA that are available for the period 2007-13. All STs and UTs are in the same format as described in van Seventer et al. (2016, forthcoming) . The STs and UTs are combined at the highest level of activity and commodity detail that is available in the underlying data and matched to the March Year-End National Accounts for the relevant years using the same entropy balancing method that is used by van Seventer et al. 2016 , forthcoming. The result is a set of balanced SAMs with detailed activities and commodities but only one labour type and one type of household (known as SUTSAMs). These SAMs are aggregated up to the 15 activities and commodities according to the schedule reported in Appendix A. Since there are no STs and UTs for the years 2006, we use the 2007 data for structure.
Period: 1993-2005
The period 1993-2005 is covered by Stats SA STs and UTs at various levels of disaggregation and for selected years. These years are : 1993, 1998, 1999, 2000, 2002, 2004, and 2005 . For reasons of convenience, the STs and UTs are first aggregated to the 15 activity and commodity levels after which they are matched to the relevant March Year-End National Accounts using the same entropy balancing method as for the period 2006-14. The key difference here is that balancing is undertaken at the aggregate (15 activity/commodity) level. The aggregation mappings vary across the years for which STs and UTs are available but generally follow the patterns of Appendix A. A number of ad hoc adjustments were necessary, which are discussed in turn below.
1. National Account for years 1993 and 1994 are pre-1993 SNA, as this was only introduced by Stats SA from 1995 onwards. For these earlier years, a more relaxed macro SAM balancing process is followed, which ignores a number of transfers amongst the typical institutions of a SAM. However, the main income and expenditure items are matched to the National Accounts. 
Note on gross value added (1993-2013)
We benchmark on the gross value added (GVA) for the 15 activities in current and constant prices. We use Stats SA data from the third quarter 2014 GDP publication that reports for the full period . For current prices, these benchmarks have been added to the entropy balancing of all SAMs (including the 2006-13 SAMs) as an additional constraint. In doing so, we are able to create a series of SAMs of which activity level GVA is consistent with Stats SA right across the full period. However, this also implies that there is a slight difference between the 2012 SAM (van Seventer et al. 2016, forthcoming) where this particular benchmark is not applied due to Stats SA data revision between the third quarter 2014 and later quarterly GDP publications.
In the Stats SA publication, GVA is available at one digit level for the following variables: wages and salaries, gross operating surplus, net indirect taxes, intermediate consumption, and gross value of production (GVP). The SAMs have been adjusted to reflect these series.
Net indirect taxes (NIT) at the one digit activity level as well as in the UT can be positive or negative. Proportional scaling to a new benchmark can lead to excessive variation. To avoid this, we incorporate an optimization routine that finds a common factor that adjusts positive values up and negative values down respectively.
A second level of benchmarking was applied to ensure consistency with Stats SA's GVA for two digit activities that is also available for the full 1993-2013 period. We aggregate two digit activities up to the 15-activity level of the mini SAMs. Thus, one digit manufacturing is broken down into six sub-activities identified in the two digit Stats SA GVA series of the third quarter 2014 data release.
GVA for two digit (and therefore the 15 activities of the mini SAMs) is, however, only available from the Stats SA data release at factor costs and for the total value, i.e. there is no breakdown into labour and capital, nor is NIT, intermediate consumption, or GVP reported. Further scaling was required to ensure that the one-digit benchmarks for manufacturing as a whole were met.
Finally, the results were scaled to the National Accounts. Note that:
1. The Stats SA one digit and two digit activity series in the third quarter 2014 release are close but not quite consistent with the SARB one digit series of the first quarter 2015.
We use the Stats SA series as they contain more detail, either in terms of variables (one digit) or in terms of activities (two digit).
2. The Stats SA one digit and two digit activity series as well as the SARB one digit series treat the informal sector differently to the Stats SA UT. While the latter aggregates all informal activity into 'Non-observed, informal, non-profit, households' (I062), in the Stats SA and SARB series, the informal sector activities have been distributed across a range of activities. To detect which activities are subject to this statistical redistribution, we compare the Stats SA third quarter 2014 release and the Stats SA UT GVA for common industries in the next table. It can be seen that the informal sector is distributed across a range of activities. We aim for consistency with the Stats SA/SARB GVA series and the entropy system will rebalance the SUTSAMs accordingly.
Total Import duties are made consistent with the national government tax revenue as reported in the Public Finance Statistics of the SARB Quarterly Bulletin. Commodity level import duties collected were obtained from Stats SA for the years 2007-12. Closer examination reveals that the distribution of import duties collected across commodities is identical across this period. We use the same distribution for the periods 1993-2006.
In conclusion, the result is a set of mini SAMs for 15 industries that will deviate for the year 2012 from the detailed 2012 SAM that was prepared for general CGE modelling purposes (see van Seventer et al. 2016, forthcoming) . The difference is due to the treatment of the informal sector, as well as the benchmarking on the Stats SA/SARB one and two digit series. An attempt to adjust the large scale 2012 SAM for the activity specific informal sector treatment has not been considered at this stage, as this would require further information (or assumptions) to disaggregate informal sector across activities beyond two-digit detail.
We present, by way of illustration, the current price SAMs for the years 1993, 2003, and 2013 in Appendix B (Tables B1-B3) .
Deflating mini SAMs
The entries in the current price mini SAMs that represent values (price x quantity and ignoring taxes, transfers, and savings for the moment) can be turned into constant prices using appropriate deflators. It could be argued that, each such entry has its own deflator. At the relatively high level of aggregation used here, it is conceivable that for example the average wage (price of labour) deflator of each industry is different due to the underlying occupational composition of the labour employed. Likewise, but for other reasons, the price of a relatively homogenous intermediate commodity such as electricity may vary across users. The availability of such detail is in practice, as is in our case, often not available.
A number of price series were explored. Stats SA releases Producer Price Indices (PPIs) for -Domestic output of South African industry -Exported commodities according to groups -Imported commodities according to groups -Materials used in certain industries -Selected materials -Commodities for South African consumption -Output of SA Industry groups-for SA consumption
Without going into detail, these series have a patchy coverage for the period 1993-2012 and have been replaced with new series from 2013 onwards with different commodity and/or activity coverage. Attempts to match them up to the 15 commodities and activities of the mini SAMs reveal signs of breaks in trends or series are discontinued altogether. Moreover, the level of detail is in many cases more detailed than the activities and commodities identified in the mini SAMs. This would require deriving weighted averages based on quantity series such as Stats SA's Mining Physical Volume series and Manufacturing Sales series but these series do not go back far enough.
A more simplified approach is adopted for our purposes here and is outlined by means of a matrix that broadly represents the framework of the relevant components of a SAM (without the taxes, transfer, and savings entries). Discussion of the deflation process for each numbered cell in the matrix above is presented in turn below. Dietzenbacher and Hoen (1998) .
2. Gross value added (GVA) for the 15 activities in the mini SAMs at constant prices are benchmarked on the constant price counterpart of the Stats SA current price series described in the previous section with the current price discussion.
Nevertheless, the breakdown of GVA for each of the 15 mini SAM activities in wages and salaries, gross operating surplus, and activity tax are not available in constant prices and therefore derived by applying fixed current price value added shares.
3. Gross value of production (GVP) in constant prices is derived as the column sum of intermediate consumption and GVA in constant prices (as described in the previous two points).
Comparison with GVP at current prices developed in the previous section allows for the implied GVP deflator to be derived.
4. The supply matrix of the SAM is deflated using the implied activity level GVP deflators mentioned in the previous point. In doing so, the same deflator is used across each element in a supply matrix row. This means that the various commodities produced by an activity are deflated by the same rate. Since a domestically supplied commodity can be produced by more than one activity, total domestic supply of a commodity is converted to constant prices by the implied weighted average of the relevant activity GVP deflators.
5. SARB reports imports for goods and services separately in both current and constant prices. The implicit deflators can be used to deflate trade for the 15 commodities in a crude way, i.e., one for goods and one for services. Import price index series by Stats SA were considered but the scope of the series has changed recently while they do not go back far enough.
6. Total supply of commodities in constant prices is the sum of locally supplied and imported commodities with commodity taxes and transaction margins being derived using current price ratios.
7. Next, we move to final demand. SARB reports household expenditure for a range of goods and services that can reasonably be associated with our 15 mini SAM commodities (see Appendix C). As discussed earlier, it is easier to match SARB derived commodity deflators than to use the detailed Stats SA PPIs since that would require finding associated weights based on quantities. Note that as mentioned in 1 above, these deflators have also been used as an initial proxy for total intermediate sales.
8. Since government expenditure involves only a single commodity (government services), the constant price value from the National Accounts can be used.
9. SARB for implicit deflators of investment goods by asset type can be applied to deflate investment expenditure. The mapping is shown in Appendix C. The deflator for construction can also be considered for deflating household expenditure on construction (as was done with intermediate sales of construction), by assuming that this is a reasonable deflator for construction maintenance.
10. SARB reports exports for goods and services separately in both current and constant prices. The implicit deflators can be used to deflate exports for the 15 commodities in a crude way. Export price index series by Stats SA have been considered but the scope of the series has changed recently while they do not go back far enough.
11. Similar to the current price SAMs, we aim to match the macro expenditure National Accounts totals, now in constant prices. Moreover, in 6 above, we had derived total (constant price) supply for each commodity and this must now also serve as the benchmark for total commodity demand. In order to balance demand for each commodity with total supply, we load the residual balance for each commodity into the 'change in inventories / residual' (dstk) column. This implies that the control totals for dstk will not match the constant price SARB change in stocks/residual National Accounts benchmark.
12. Finally, transfers amongst institutions, direct taxes, and savings are added to the constant price SAMs by taking selected ratios to current price values and multiplying them with matching constant values. Additional residuals are created where necessary, such as for institutional savings. For calibration/back casting purposes (discussed elsewhere, see for example Davies et al. 2016, forthcoming) , this part of the constant price SAMs is less important.
We present by way of illustration the constant price SAMs for the years 1993, 2003, and 2013 in Appendix D (Tables D1-D3 ).
Next steps
For further improvement of the above-described framework of mini SAMs for the period 1993-2013 in current and constant prices, the following can be considered. A common disaggregation appears to be along the lines of income deciles with the highest earning group broken down further into subgroups. Shares across income groups would need to be interpolated for those years not covered by the benchmark SAMs. c. Disaggregation of the constant price SAMs with the above detail for labour income and household expenditure can be based on the existing approach described in the previous section. Labour income by activity and level of education can be deflated using the GVA deflator for the relevant activity. Household expenditure can be deflated with the household expenditure deflators for the relevant commodities. After deflation, constant price household income and expenditure by income group could be matched by deflated household income from various sources initially assuming the current price ratios to already deflated benchmark totals and income distribution shares, followed by a bi-proportional scaling routine.
2. Further disaggregation of SAMs to match the high level of commodity and activity detail in the SUTSAMs for the period 2007-13 will require considerably more investigation. STs and UTs are available at varying levels of commodity and activity detail for the following years : 1993, 1998, 1999, 2000, 2002, 2004, and 2005 . A common set of activities and commodities across the full period will have to be established. Disaggregating labour and households can follow the same approach as described in the previous section for the 15Ind framework. This may require the use of common distributions; in particular, across expenditure commodities as the detail in the benchmark Stats SA SAMs is not as high as in the UTs. 7  81  clmf  1  1  2 17  1  0  0  0  0  2  7  1  3  1  2  36  1 11  9  96  cchm  4  3  1  5 12  2  1  1  0  2  2  7  2  4  2  22  0  6  6  81  cmme  1  3  2  3  2 21  2  4  0 10  1  1  1  3  0  6  22  -5 13  90  cemc  0  0  0  0  1  2  0  0  3  0  1  1  2  1  4  6  3  1  25  ctre  0  0  10  0  0  2  0  3  0  11  11  3  3  45  celg  0  3  0  1  1  2  0  0  3  0  2  1  1  1  1  5  1  0  21  ccns  0  0  1  6  1  0  1  2  0  26  8  0  46  ctra  0  0  0  0  0  0  0  0  0  0  4  2  2  2  1  80  12  -1  2  105  ctrp  2  5  1  1  3  2  0  0  0  0  8  2  3  1  1  8 Note: empty cells are zero values while the 0 represents a value between 0 and R1 billion.
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Appendix B: Selected mini SAMs for South Africa in current prices
Source: Author's calculation. Note: Empty cells are zero values while the 0 represents a value between 0 and R1 billion.
Source: Author's calculation.
Appendix C: Mapping of SARB implied commodity deflators to SAM commodities and final demand components
In order to deflate final demand, the following implied deflators are extracted from the SARB Quarterly Bulletin and allocated to the 15 commodities of the mini SAMs. All series labelled in the first two columns of the table in this appendix are available in constant and current prices. In some cases, a series is used for more than one final demand category (see columns with headings 'Secondary FD') and/or for a secondary commodity (see columns with headings 'Secondary Comm'). For example, in the first row of the table, it can be seen that the first series is used to deflate government expenditure (since government only spends on one single commodity group) and this is used to deflate household expenditure on this commodity group. The deflator of final household expenditure on food beverages and tobacco (KPB6062J) is also used for household expenditure on agriculture, forestry, and fishing.
For exports and imports, we use only two implied deflators, one for goods, and one for services. More detailed deflators can be extracted from the Stats SA Export Price and Import Price Indices but they don't go back farther than 1999. Due to lack of data, the implied household expenditure deflators are also used to deflate total intermediate sales.
Source: SARB 'Quarterly Bulletin' (n.d.). Note: Empty cells are zero values while the 0 represents a value between 0 and R1 billion.
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Appendix D: Selected mini SAMs for South Africa in constant prices
